Return of pituitary-adrenal function after adrenal enucleation or transplantation: diurnal rhythms and responses to ether.
Adrenocortical diurnal rhythms and responses to ether vapor were studied in rats 1, 3, and 5 weeks after bilateral adrenal enucleation, autotransplantation, or sham transplantation in order to 1) determine whether diurnal rhythms in the plasma corticosterone concentration and adrenal responsiveness to ACTH are dependent on innervation of the adrenals, 2) compare regeneration of function of transplanted and enucleated adrenals, and 3) investigate adrenal mass-related nonsteroidal inhibition of ether-stimulated ACTH secretion. Rats in both enucleate and transplant groups exhibited significant morning-evening differences in adrenal and plasma corticosterone concentrations and significant adrenocortical responses to ether 3 and 5 weeks, but not 1 week, after surgery. The morning-evening differences in corticosterone concentration occurred in the absence of significant morning-evening variation in the plasma ACTH concentration, supporting our previous finding of a diurnal rhythm in adrenal responsiveness to ACTH. The responsiveness rhythm cannot be dependent on adrenal nerves unless transplanted adrenals receive functionally specific reinnervation within 3 weeks. The processes of regeneration of function after enucleation and after transplantation are similar; there were no differences in plasma or adrenal corticosterone values between rats in enucleate and transplant groups at any time or under any condition tested. As regeneration progressed, plasma ACTH responses to ether declined in both enucleate and transplant groups in the absence of changes in plasma corticosterone feedback. These results support our previous finding of adrenal mass-related nonsteroidal suppression of ACTH responses to ether.